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Abstract

This project presents the automatic vacuum pump controlled by microcontroller, The
advanfage of the proposed automatic vacuum pump i is able to fill a tyre conveniently and it is
very casy to carry. The operation of the automatic vacuum pump is controlled by manual and also
by computer via visual basic program, The experiments show that this automatic vacuum pump

can be used with all type of family car. And it produces the pressure up to 40 PSI.
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#include <htc.h>

include <stdio.h>

#include "delay.h"

include "initialled.i" _ CONFIG(HS & WDTDIS & PWRTDIS & BORDIS & LVPDIS &
WRTEN & DEBUGDIS & DUNPROT & UNPROTECT),

#define DOWN PRESS RCO==0 . i
#define UP PRESS RC1 == o /"
#define ALE_HIGH RC5 =.1 . : | /i
#define ALE LOW RC5 =0 //

#define init 80adc() ALE_HIGH; delay ms(10); ALE LOW i

#tdefine BEEB_ON RA2 = 1 /) vuasamlsanan
fidefine BEEB_ OFF RA2 =0 ' IRy WA
"
#definc ATR TN ONRAQ =] i
#define AIR_ IN_OFF RAO=0 /W
1
#define AIR OUT ONRAI=1 S
#define AIR_OUT OFF RAL1=0 i
void mmterrupt my _isi(void); H
voidusart_string(unsigned char*s); H ’Jﬂﬂﬁ,ﬁ%’ﬁﬂﬂﬁl%
voidsw_check(void); i
char buffer[9]; 7
char buffer1[9]; ilszmsdaalsanug 1 lodimedifie

Wl lumsugasravunihaonea®s

char buffer2[9]; H

charbuff data[5]; - i

unsigned char index = 0, i

unsigned long set value =35 i L“]i‘lflfifélligl’uﬁ 35
unsigned long actual_value = 0; i ?hﬁﬁdéuﬁ’uﬁ 0
unsigned long ade_value = 0; i mﬁ%_ﬁ"lﬁfhu"lﬂ”ﬁuﬁuﬁ

A 9 4

unsigned fong ade_value new = 0; / wasm InuAlSuRsGuAuHh



nnsigned lbng adc_psi=0;
uns.i.gned char adc_ué_rt =0;
double MM = 0.0463149416; |
double CC = 0.0990334273;

double ST = 0.0196078431;
bitflag init = 0;
no

bitflag_noair = 0;

double volt;
void main(void)

{

delay_ms(500); initial lcd();

mitial LCD
TRISA = 0x00;
PORTA is Output
TRISB = 0xFF;
PORTR is input
TRISCS = 0;
PORTCS is output
RC5=1;
PORTCS is High
init_80adc();
initial ADCO808

TXSTA = 0x24;
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ﬁqmﬂauimnmm uavuﬁmwa
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/
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TX Enable 8 Asynchronous High speed //

initialnart and interrupt

RCSTA = 0x90,

= =] d - = 7 =
/alamslgnuninngs Teesdelasidealenatla
) ' = < ar s
/ BNAIYONINLALDUAD T TN
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B R Y LT LI ¢
Senal Port Enab]c and contmnous // L‘lJﬂﬂ‘lﬂ‘jN'luW’ﬂi_:_ QERTGEL N TERE PR

SPBRG_ 103' f S

baud rate 9600 at 16MHz // wnummw%oo ﬂmmﬂ 1 5 innziEse Amnla 103
PEIEﬁl :_;...:_P. —;_'//

T O O T MR
Perlpheral Intermpt Enable blt Jrulnsaisoviasdadanaziiedaldaude
RCIE—] : f; S

RX inferrupt enable ': ) Mmﬂmmummmmﬁ "mmﬂmwmﬂauimmam

11q@mNm°lumuuawﬂsﬂﬂﬂ“lﬂmameluﬂummswmmu

ROF-0; o
ﬂagRX mterrupt ' e !LﬁS‘W’E]ﬁ1ﬂ1ulﬁ§%ﬁﬂ31ﬂﬂﬂﬁﬂlﬂ71u1
60y /7 X/ |
cnabl_égloble in:terrupt.:. oy ‘]hﬂ"i‘fﬂiﬁﬂﬁz‘ﬁmnﬂ
while(1)
{
addr_led xy(1,1); ol uﬁmwﬁuﬂw%ﬁai‘;ﬁa%ﬁ
"SXXXA™ g
sprintf(buffer,”S '3/03u.A",setﬁ‘:.'alue); i
string_l.cd(buffer); : 1/
init 80adc(); \ i L%ﬂiﬁlﬂﬁ‘%OSOS I;ﬂ‘%ﬂu‘%’ﬂfi’l
adc_value = PORTB ; /91 8 ﬁﬁ%ﬁﬂléa%@b&fofj(intj =0;j <8000 ;j++)
i
{ "
delay us(30); H
adc_value_new = PORTB,; /)
if{adc value>ade value new) // 011 8 In il"lﬂlﬂa%OSOB uaxsﬁanﬁwﬁ’wqwmﬁw
8000
{ "
adc_value = adc_value new; i
} "
) | o
volt = adc_value * ST; IV =(8 bit ADC) * (5/255) M3 laed198991n

Y = 4
AAVBNVDITHITDT



47

actual_value = (volt - CCYMM; *‘[//Y mX+C g

i PSI = (V. -0 _.0990334273) /0. 0463 14941 6

1f(ac‘rua1 value<ﬁ_1)__ ' //
€ o

LR gy g T e
AIR IN_OFF; = Aesadeoniviennfdy Ludininsesilu o

acmal value 0 B //
R “*j’-:-ﬁ:é*-?ﬁ-_-jx
addr- lcd xy(l 2) //

%:Nstlmg lcd(bufferl) '//
if(actual "value != adc uart) \ //
{ Sl ey
adc_uart = actual value S // mﬂwiaLﬂaﬂuuﬂaquafaﬂam‘lﬂadﬂaummm

sprmtf(buffer2 "%3u" ﬁdc uart) //

usart_strmg(buf_feﬂ), i /
}
if(flag_init 1) AN b t_rmummqm%’n
{ AN
flag_init=0; - /eoufiunedilanesaunzdenisiendiand
aouTnsaies
usart_string(buffer2); — &\
} ~——
if{(actual_value<set value) &&(acfual_value> 0/
{ o J AN A3 R 1A
AIR IN ON; -. | ' . "
}
if(actual_valie>set valuc) | i
{ - 1
AIR TN OFF; .
delay ms(100); : i
AIR_OUT ON; i fndoon e ld

delay _ms(1500); ' i
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delay ms(100y, =y
}
iflactual_value — set_vahie) - iy
O T
awnow
AR OUT OFF,  © pedismividumeserld
BEEBON; g
deiay:_mxs-(VS_ri(‘Ji_O).i_"' ' : l'/
BEEB_OFF, )
}
if(ﬂag;-n'oéirf: N S //
Y /2 = A
delafﬁfns(lﬁ());' P I = v,
AIR_IN_ON; L o
delay ms(7000; . gedniunwsyenTdunsueeuivines
uf’ﬁiﬁ’%awz@maqﬁ’aﬂuﬂiémﬁ
AIR_IN_OFF; | o
delay ms(100); — | i
i
flag noair = 0; \ ' ://
Yoo . "
sw_check() R ' /f __ﬂ'"i‘ifﬁl%ﬂﬁ@ﬁ)‘ﬁ’u
}
}
voidsw_check(void)
{
while(UP_PRESS) /
- "
delay ms(1 0);. i
whi.le(UP_'PRESS) i



ifset_value<99) S
¢ o
set'_va__lyé:-_l-f!,-; ....... Y
P o
addt led_xy(1,1); - "
sprmtf(buffer,"S %3d 31{" ,set_value), ------ i
string_:lc.d(bufféfj;. B f/

I
de_lay_lﬁs(ls_(_)_)_;_'.f _ > I
. >~
delay ms(10); - S

whilé(DOWN_PRESS) v
{ i
delay_ms(10); /

I

while(DOWN_PRESS) J

{ 3 ’
/"

if(set_value>0)-
{

set_value--;

}

addr led xy(1,1);
spﬁntf(buffer,_"S %3d A",set_value);
string_led(buffer);

delay ms(150);

}
delay_ms(10);

. ' oA - : R X
1 ﬂ']uﬁ?ﬂ‘ﬂ_ﬂﬂﬂllagﬁﬂﬂ'ﬁ]’lﬂﬂ’l'ﬂﬂqul'ﬁ’

i
W
17
i
i
i
i
I
i
i
7
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3
)

Lot T R e Yem o Tde
void-interrupt my isr(void): e ) ﬁan&m;auma:swm
{
e &

{

buff dafaliiidex] =RCREG; /e wdanls lUdsduidnd 015156

AL g ga gw gy
L rigeiimngoume i iniiham

iﬂl'juf'f;datﬁ'[indexi]r%-' Yo - /I ﬂﬂﬂﬁ?iﬁB‘E{Lﬂ:ﬂwa{ﬁﬁqﬁ'ﬂfﬂiﬂcﬁ,‘
re
lag init = I; index = L
}
ii(blpff_dat_a[iﬁdéij'%';x{')'i]fff g ;//ﬂﬁ'ﬂjﬁamﬂﬁﬂﬂwégﬁﬁaﬂ"l'mu'.
£
ﬂag-_nda:ii':':_ I; index = 1
h
lbuff datalindexd =="#) - /W i
{
set value =0; sWitc_h'.(i:ndex)
{
éas'g(l): setﬁyalﬁé I? Buff_dg_té[index-l]—@; . / ﬂ'agjmg !Sfj‘llm: "W e 1
break;

case(2): sé{_.va1u¢ = ((bﬁff_data[index—2]448)*10) + (buff data[index-1]-48); // fon

o & I=)
break; = H15LT0999 1" A0 2

default: set value = 0; break;

}

index = -1;

}

}

) ' o a oA sd  da Su o
index++; RCIF = @ _ A ARYTVODTIONHOUIRNDIINN
)

- 'd ] = o ar
voidusart_string(unsigned char*s) /1 YBVINTIA aeranau

50



{

int = 0; while (1] 1= 0)

{. |

while (TRMT == 0); TXREG = sLi]); it
)

51
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using System;

usingSystem.Collections.Generic;

usingSystem.ComponentModel;

usingSystem.Data;

usingSystem. Drawing;

usingSystem.Ling;

usingSystem. Text;

usingSystem. Windows.Forms;

= o
usingSystem.10.Porls; 1 mslFszuBunaoiganeda

namespace pump

{

public partial class Form] : Form

{

public Form1()

{

InitializeComponent();

}

private void Form1_ILoad(object sender, EventArgs ¢) / Tuauuns
nihaanefumils

{

Load ComPortList();

cbCar.Enabled = true; e Tuuienvesiiudunila

cbComp.Enabled = true; i aewlnsdeavastiaiiuduuia

tB2.ReadOnly = true; 7 uimvasaresimThfis et ade

21180 Tuika
}
private void List_load(objcct sender, EventArgse)  // MIAIATENININO
o i w1
luudenantde ldisuvessa

{

¥ < =TI =3
cbCar.Items.Clear(); # Iaenluvaoamsuiinlomy

stringselectedltem = cbComp.Items{cbComp.SelectedIndex]. ToString();



if (sclectedltem == "HONDA")

{
cbCar.Items. Add("CITY");

cbCar.Ttems. Add("CIVIC");
cbCar.ltems. Add("ACCORD"),
}

else if (selectedItem == "TOYOQTA")

{
cbCar.Items.Add("VIOS");

cbCar.Items. Add("VIGO"};
cbCar.Items. Add("CAMRY");
}

clse if (selectedltem — "NISSAN™)

{
cbCar.Items. Add("SUNNY"});

chbCar.ltems. Add("TEANA");
cbCar.Items. Add("MARCH"};
}

else if (selectedItem == "MITSURISHI")

{
cbCar.Items.Add("LANCER");
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cbCar Items. Add("ATTRANGER");
cbCar Items.Add("PAJERO");

}

}

staticSerialPortcomPort;
stringinData ="";

Int32 intData = 0;

Int32 value_car_aufo=0;

int mode = 1;

private void Load_ComPortList()

{

cbSerial.Items.Clear(};
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H
i

i Truagud il | Tnus
wilaldiluen 14

B\ 2
/ @lawesaaynsumninug

foreach (string name in SerialPort.GetPortNames())

{

cbSerial. Items. Add(name);
}

try

{

cbSenal.SelectedIndex = 0,

btSelectSerial. Enabled = true;

catch

{

/ Weeu luufenuaainss e

H
/
#aaneu Tuyfon Hamnsaden

s ¥ o
Wﬂﬁﬂ1ﬂﬂ1u1’l@m~1ﬂ'ﬁ

b

# aatfuiimneu idamnsonannag

A o ¥
Wounoiala

i
/

¥ o ] ar o T o
MessageBox.Show("ﬂu‘l‘lmmmﬂﬁﬂhlm%ﬂ"); /1 A5 UNBIH N hiTwesa

btSeclectSerial . Enabled = false;
}

= oo

iFourvag 1xiivaontennume

g | 1 9f a T
VUN DU AUNINDUNETA 139D
H

W



}
private void btSelectSerial Click(object sender, EventArgs e)
/' Tugnmvostiuinnou
A a v o v g A o 4 o
i dioadmjainneunazdudnd lilfineu Tnsamei nimiunou Insamesn
92 HIMITINALINUEAIaRTRTnURBAYT
{
Try
{
comPort = new SerialPort(cbSerial SelectedItem + "", 9600, Parity. None, 8,
StopBits.One); /1 ST AN AUDITIS vane At
9600comPort.DataReceived += new
SerialDataReceived EventHandler(comPort DataReceived);
comPort.Open();
cbSerial.Enabled = false;
btSelectSerial.Enabled = false;
if (comPort.IsOpen) i
& ¥ oAd W I '
{ H ADUNDIAYIIH HTﬂLﬂuﬂﬁLLﬂﬁtﬂﬂ“ﬁL%ﬂN TEHIN
L ar o«
ﬁu'lﬂ']\ﬂ‘ljﬂl.ﬂ‘jlluﬂﬂQN'ﬁﬂ‘}JﬂﬂHTﬂiﬁmﬂﬁ

comPort. Write("x"); i

J i

}

catch /f

{ # a5 iadidumn lumeszinimadonnuy

24 8 L DR

1A HMessageBox.Show("AIURIADUNDIN luﬁl'ﬂ"); I

} /

}

voidcomPort DataReceived{object sender, SerialDataReceivedEventArgs e)
= oo L =

/1 Fuwesiwngorinidiunsmlasdyanagiuuvinunnnesfiases 18

o = ar o

Wugduuveynsuutuesdelasiamoinoynsy RS 232)

{

inData = comPort.ReadExisting(). Trim();

o o 1 -1
Data_DataReccived(); # Bonldlansudoyn endizay



57

}

private void Data_DataReceived() f mﬁﬁ%ﬂ?'ﬂﬁf{"f‘l‘!

{

intData = Convert. Tolnt32(inData);

if (intData<= 110 &&intData>=10) 4/ mv3ainseTlsunsuannse
ouuAe Aad10 8 110

{

tB1.Text = inData;

}

if (intData< 10 &&intData>= 0) i sasainteond 10 mihaeey Tard

o

{

tB1.Text = "0";

}

}

private void btSendData_Click(object scnder, EventArgs c) // 9N iju "T9A7"

{

intintlnput;

intlnput = Convert. Tolnt32(tB2. Text);

if (comPort.IsOpen) { comPort. Writc(intlnput. ToString()+"4#");

)

}

private void bT_noair_Click(object sender, EventArgs e) // AN ‘ﬂu "gauuu”

{

if {comPort.IsOpen)

{

comPort. Write("n");

}

}

privaie void btAotoMan_Click{object sender, EventArgs e) / ﬂﬁﬂﬂij

HIUUIR/OD

18



{

if (mode==1)

{

mode = {;
cbCar.Enabled = false;
cbComp.Enabled = false;
tB2.ReadOnly = false;
1bt.Enabled = false;
rb2.Enabled = false;
cbCar. Text="";
cbComp. Text="",
B2, Text="";
rh1.Checked = false;
rb2.Checked = false;

}

else

{

mode = 1;
cbCar.Enabled = true;
cbComp.Enabled = truge;
tB2.ReadOnly = trug;
rb1.Enabled = true;
rb2.Enabled = true;

}

}
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i 1)usney dsoa Tdos Idaom 18nd
"

i

private void btSelecCar_Click{object sender, EventArgs e) // lud QHMBQﬂNﬁﬂ

{

neu(tjudon) ionazden T

3 o ' y
UANUTADATDUFIIAINT)

stringselectedCar = cbCar.Items[cbCar.SelectedIndex]. ToString();

1
=t
/************************** c?jﬂ **********************************/



if (selectedCar == "CITY")
{

if (rb1.Checked)

{

value_car auto =27,

}

else if (1b2.Checked)

{

value car_auto=27;

}

else { value car auto =0;
}

}
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/ domth

/i Bovda

/t Iiden

/************ Aok ek ok kR ok ok kR kokok R dokok ok R kR R R Rk kEF **************Il

/***************************ﬂ:%aﬂ*******************************/

else if (selectedCar == "CIVIC")

{

if (tb1.Checked)

{

value car auto =30;
1

else if (rb2.Checked)
{

value_car_auto = 29;

}

clse

{

value_car auto=0;
}
}

J devin

/ BoNa3

# hiden

Fd R e L L e
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<
/‘************************** uﬂﬂﬂaﬁﬂ****************************/

clse if (selectedCar == "ACCORD")

{

if (rb1.Checked)

{

value car auto=33; /1 donrh
}

else if (1b2.Checked)

{

value_car_auto = 32, : /f BOa
}

else

{

value car auto=0; /1 hisaon
}

j

/***************************************************************/

/************************** %ﬂﬂﬁ********************************/
else if (selectedCar == "VIQOS")

{
if (rb1.Checked)

{

value car auto=32; /Il fenTh

}

else if (1b2.Checked)

{

value_car auto = 30; /1 dovida

}

else

{
A
value_car_auto = 0, # laitiion

}
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}

/***************************************************************/

/************************** %Tﬁ, *#*******************************/

else if (selectedCar == "VIGO")

{

if (tbl.Checked)

{

value car auto=32; /7 donrh
)

else if (rb2.Checked)

{

value car_auto = 34; /I onaa
}

else

{

value car_auto=0; /# lidon
}

}

/***************************************************************/

P
/************************** Rus ********************************/

else if (selectedCar == "CAMRY™)

{
if (rb1.Checked)

{

value car_aunto = 32; /1 Aot

}
else if (tb2.Checked)

{

value car_auto =29; /I Bovida

}

clse
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value_car auto=0; /# hidon
}
}

/***************************************************************/

SRRk ok ook ok kokok ok ok ok ok cﬁ}uﬁ *********************************/

else if (selectedCar == "SUNNY™")

{

if (tb1.Checked)

{

value car_auto=32; /1 dovih
}

else if (tb2.Checked)

{

value car auto = 29; // Bonaa
}

else

{

value car auto=0; / ltden
}

¥

/***************************************************************/’

/************************ k‘ynj] *********************************/

clse if (selectedCar == "TEANA")

{
if (rb1.Checked)

{
¥ ¥V
value_car_auto = 32, AL

}
else if (rb2.Checked)

{
value car_auto = 30; 1 Aonda

}
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clse

{

value_car_auto = 0; /7 liisdon
}

}

/**************************************************************/
/************************* u'l%"ﬂ *******************************/
clse if (selectedCar == "MARCH")

{

if (1b1.Checked)

{

value car_auto = 32; // dpHTh

}

else if (tb2.Checked)

{

value car auto =32, 1/ Aonad

}

clse

{
value car_auto = 0; /7 hiden
}
}

/***************************************************************/
o

/*************************** Laulcﬁaj****************************/

elsc if {selectedCar == "LANCER")

{
if (rb]1.Checked)
{
kY LY
value_car_auto = 29; /f ann
}
else if (1b2.Checked)
{
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value_car_auto= 27, /1 Aonda
)

else

{

value car auto =0, i1 lidion
}

}

/**************************************************************/
/************************* uﬂ‘ﬂl‘juﬁ]ﬂg *************************/
else if (selectedCar == "ATTRANGER")

{

if (tb1.Checked)

{

value_car_auto = 30; // donh

}

else if (rb2.Checked)

{

value car auto = 30; /] onag

}

clse

{
value car_auto = 0; /1 lsiion
}
}

/**************************************************************/
/************************ ‘]J"}HJISI *******************************/
else if (sclectedCar == "PAJERQ")
if (1b1.Checked)

¥ -
value_car_auto = 32; H aOnm

}
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else if (rb2.Checked)

{

value car auto = 36; /I dovida
}

else

{

value_car_auto = 0; # laidion
}

}
else{}

/***************************************************************/

/***************************************************************/

(B2.Text = value_car_auto.ToString(};
}
}
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MiICROCHIP

PIC16F87X

28/40-Pin 8-Bit CMOS FLASH Microcontvrollers:

Davices Included In this'Data Sheet:

» PIC1EF873 » PICAGFOTE
» PICI6FATY = PIGVGFBTT

Micracontroller Core Features:

+ High perfosmance RISC CPU
Only 35 single word instructions (o leam
AN tingde cycle Inslructions except for program
brinches which ara twa cydle
Operating spead: DC - 20 MHz clock lnput
OGC - 200 ns Insinction gyele

Up 1o 8K x 14 worda of FLASH Program Mamory,
Up 1o 368 x B bytas of Dala Memery (RAM)
Up o 256 4§ bytes of EEPROM Data Memery
Pinoul compatible io the FIC1GCTIBITABIENTT
Interupt capabiiity {up to 14 sources)
Elght tevel deep hardware slack
Diect, Indirect and relalive addressing modes
Powar-on Reset (POR)
Power-up Times (PWRT) and
Oscilialor Stad-up Timer (OST)
Walchgog Timer (WOT} with Ks own on-chip RC
oscillater for reflable operation
Programmable code protection
Povrer saving SLEEP mode
Selectable csallator opllens
Low power, high spaed CMOS FLASH/EEPROM
technology
Fully slatic design
In-Circuil Serial Programming™ (ICSP) via tro
pins
Single 5V In-Circuil Serlal Programming capablity
In-Circuit Debugging via two plns
Processor readhwrite access 1o program memory
¥¥ide speraling volage renge: 2.0V o 5.5V
= High SinSowce Cuirent 25 mA
Commerdal, Industial and Extended teriperature
Tanges
= Low-power consumption:

- < 0.5 mA lyplcal @ 3V; 4 MHz

- 20 pA typleal @ Y, 32 kHz

- < 1 pA typical standby cuirent

»

v

v

¥

Pin Dlagram
PDIP
wmw—et1 N 5l e rerro0
BAMYEHY +—= ] 2 WY +—w RBAPOC
RAURI w3 B{] - rBS
RAZANZAIS - wr—n [ 4 [ e RTY
PASAM I i +—s ] B 3] w—s REVPCM
RAUTOCK e [] 8 3] - RE2
e s R 1+
RESADANY +—- ] 8 E 1T e BESHT
RE@MHCQ 8 -— e
REPCEMT —r [ B - A w—Vu
ven —e [ {i ‘e ROIPEFT
L 2] - ROMPEPE
DL —=[ 1 5 T e RONPEFS
SSCHCUNOUT w——1] 11 T 1 [J " ROAPEPA
RCOT QST w—w [ 15 ‘3 [J s RELRADY
REUTIOGICOPT w-e ] 4 78T e ROMTALHK
REZLCP] eI 17 24 [J wme RLSEDO
REVECKSL e—m[] 1} 23 (7 4— RCAEOLSOA
ROGPERD w1 W 72 [ e ROMPEPL
ROLPER) »—{] 20 |

[ RLPEF

Peripheral Featuras:

Timei0: 8-bll Bmar/counter whh 8-bit prescaler
Timerd: 18- tmet/counter with prescaler,

can be Incremented durlng SLEEP via extemal
cyslalddock

Timer2: 8:bit thmar/tounter with 8-bit perad
register, prescaler and posiscaler )

+ Two Caplure, Compare, PWid modules

- Caplura is 16-bRt, max. resalution 15 12 5 ns

- Gompare Is 16-bit, max. resclulien js 200 ns

- PWM max. resotution'ts 10-bil

A0-bit multi-channel Analog-to-Digilal conventer
Synchronous Seral Pod (S5P) with SPI™ (Mesler
mode) end I2C (Master/Stave)

Universal Synchronous Asynchroriols Recelver
Transmitler (USART/SCI) with 9-bil address
detecton

« Paralle Slave Port (PSP 8-bifs wide, with
external RO, WH and CS conlrals (40/34-pin only)
Brown-cul detection dreuilry for

Brown-oul Resel (BOR)

.

£ 2001 Microchip Technalogy Inc.

DS30292C-page 1
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e
Pin Dlagrams
PDIP, §0IC
umwvm——-E i = 2&%"_*‘- RETIPGE
RANAN~—L] 2 211 ] ~— RE&POG
raszafi —=0 3 . 26 ] =+ RBS
RAZIANAEr- L] 4 . 251] = RB4
RAxANAVREFe ) 5 : 4[] = RBYPGM
" rayrock—O ¢ [~ 2] =+ pB2
RAs/ARIGS 1] 7 e 221] = hai.
why B e
OSCUCLKH - 2=
pSCCtKGUT+—0 io E 1500 +—vss
RCHT10S0MT fok=—=T] 1 18] ~— RCTRVDY
REUT10skCCPI =12 97[] = REETXEK
RG2CLRi =113 15]] = RC&/sD0
ReVSCRsEL+—+~[l1 18] = ROA/SDUSOA
PLCC
RAUTICAL - -
e = g
REQRWANS -+ RBt
REVAYEIANE oy = RBOANT
UL newn BT E
e T Roveses
OSCHOLEOUT s RDSPSPS
RCOMIDSOMCK] o = RO4PSPI
He RCTRIOT
Aol
ggéggg égg
Sy
QFP EE RS g

PIC16FB77
PIC18F8T4

—— D OB N e R

Py




PIC16F87X

.. _Key Features e . . .
PICmlcro™ Mid-Range Reference PIC16F872 PIC16FG74 PIC1GFa76 PICAGFRTT
Maniial (DS33023)
“Operating Frequency: DC-20MHz | OC-20MHz | DC-20MHz | DC-20MHz
RESETS {and Delays) _POR,BOR | POR,BOR POR,BOR_ | POR, BOR
S (EWRT, OST) | (PWRT,08T) | (FWRT,08T} | (PWRT, OST)
FLASH Program M .
e 4_&?“@{*"”” K 4K 8K ek
_Data Memen/ (byles). 192 162 353 363
- EEPROM Data Memoiy: 128 128 256 256
Intermupts 13 14 13 14
10 Ports Porls ABC |POISABCDE| POSABC | Fofls ABCDE
Thners 3 3 3 3
Caplwe/Compare/PWM Madules 2 2 2 2
Genal Commanitations WSOF, USART | MSGF, USART | MSSP, USART | WISSP USART
Parafiel Commiunications — PSP - — PSP
10-bi Analeg-lo-Digitat Module 5 lnput channels [ 8 Input channets | 5inpyl channels | 8 nput channets
inshructon Set- I5sluctions | 35 instruclions | 35 insluckios | 35 mstuctons
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FIGURE 1:2; PIC16F874 AND PIC1GFB77 BLOCK DIAGRAM
penicc | Pom | G mrernory|  Dela
 Deyice FLASH; Data Mermory EEPROM -
PIC1eFa74 4K " 152 Byles :123 Byles
PICAGFSTT K 368 Byles | 256 Bytes
A8 Do O _PORTA -
RAsH @TM“W“ “——J_‘! 7 163 oo
Fi , A . . |4—w RAUAMS
Manisey . . » [ RAZAMINNLS-
£ Lavel Stack x| RABAHWaEr+
(1364 RaSTOCK
{ RAGANASS
e M RAM Addd!
. : ) fal REGINT
: x| ~BY
[ nstocion reg =l o
Diratt bdr 1 B RBAPGN
7 ] RE4
3 - ] RB3
i (] REGPGE
. #lSTATUSreg l/‘n—-\{_ 1] RBNPGD
) REMTIOS0TICK
RCHTIOSMCCPE
kY ROGCR )
— RCLUSCKISE
Insbustien REGEPUSDA
Decoda & ACEE00
RCATICK
B " ACTRXDT
Eia:'\v Ge‘l'mﬂ
DICICLIAN ROGPSPD
OSC2TLKOUT- RD1PEPI
RDZPER2
ROMPSPY
ROPEP
RC5PEPS
- ROAPEPR
¥ - ROTPEFT
FORTE
HETR Voo, Va2 ’ 1 +fq RECANSRD
— [ RETANATRR
[ H—[x] REZANIRS
Tiea it Timerl Timar? 1058 A0
Ly
i ﬁ ﬁ 1L
& & 4 ¥
Dats EEPROM ccPi2 Sprenionoos oo USART
Mote §;. Highar order bis are from tha STATUS register.
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3.0 VOPORTS

Some pios-fof lhess 1O poits arg mulbiplaxed with an
ahemale funclion-for Ihe peripheral features- on the

.Gevice. In general, when a peripheral ks enabled, Ihal,

phmaymibeusedasagmﬂalmposeifoph

‘Addiional information on HO ports tiay, be found in tie.
PICmicip™ Mmgeﬂe!ermMmmﬂ. (0333023) ’

3.1 PORTAand tha TRISA Reglster

[PORTYA i5 & 6-bA ide, bi-Giectional port. The corre-
sponding dala direction replsisr is TRISA, Selling &

TRISAbit (= 1)wH make he coiresponding PORTA pin-
an inpul (ie;, pul the comesponding outpul driver in a.
Himpedance meda): Cleating-a TRISA bR (= 0) vil-

‘make the corresponding PORTA pln a ovipin (1.e., put
the cintenis of the putput kateh of the' selecied pln)

Reading the PORTA register 1eads-a stalus of the

pmc,whereasvnmng Yo it vl vrite lo e porl laleli. AR .
verlle” opofalitns afe fead-modiy-wiile operations..
Theselors, avie o @ port impies thal the port pins are-
iead, Iheva!uaismdﬁedmdﬂmwﬁﬂenlolhepoﬂ-

dala laich.

Pi RM Is muibplexed with the Timer® modiie dock
Input [0 become he RAATOCKI pin. The RALTOCK!
i ks B Schmitf angef Tnpot &nd an oper draki olilput
‘Al olher PORTA, pins hava il lnput leveds and ful
CHOS oulput trivers.

Othei PORTA pifs are mtipiexed wilh analog iipuls

and arialog VREF inpil. The operalion of each pin js-

selecjed by ceanipdseting the conbiol bits. i the

FIGURE3.f:  BLOCK DIAGRAM OF
RA3:RAD AND RAS PINS
T Drata Laich
W
ot |

Ta AT Gosrradiar

Mole 13 UG ping have pratesson diodas 13 Voa sod Vs,

-ADCON 1 AD-Control Reglster] FIG_URE—SQ: BLOCK DIAGRAM OF
egisia( egls L RASITOCKI PIN
‘T Daza Lalth
Byy 0 o
The TR[SA legtslu cmlrois lhe dn'ecbon of lhe RA WR
ping, even when they are belig used as snateg Inpuls. Fad oy ’—El
_The User must ensute the bis in 1he TRISA register are ¥ N 10 pinft
mainiained set when using theim as analog inputs.
EXAMPLE 3.1:  INITIALIZING PORTA dn m
RIS
BCE STANYS, RBO U ?:;? \
BEF ETATUS, RP1 [ hankd st 7
CLYF PORTA 1 Initialfze PORTA by Grdtar
1 elesrlig ourput RD
i dats lalchen TRi%
AI¥ ETATUS, RP6 Belecl. fank ]
HOVLY  Ou06 + tovfigued all pinn
HOVHF  ADCONL p a9 digfital inputs L
HOVIM  GxOF y. ¥alug vaed tao
r Injtfaliee data EH
1 diroetion ~|
HOWiF  TRIAA 7 Fel RA<3:0s a5 npuLR RO Ped + D"
§ RAsS<4> 34 oulpute
; TRISAChE>are alwayn THRD Clock lrpan
J read as ‘g7, -
Rote 1 ¥0 pin has pretection diedes 1 Ve ¢y
8 2081 Necrochip Technology Inc. D330282C-page 29
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TABLE 3-1: - PORTA FUNCTIONS

Name BIt§. | Bofer Function

RAQAND TTL . {Inpistiouiput or analog inpitt,

RATANT TTL | Inptculp of anatog hpul

RAZIAN2 TTL {Inputioulpul of analog inpul.

RA4TOCK].

ST {Input/outpid of extemnat cock input Tor Timerd, Ouiput s open draln type, .

bito
b1
b2
RAVANIVREF | b3 | TT. {iripulioviput or analog inpul or Vaer,
biy
b5

RAS/SS/ANS

_TIL {inpulioulput or stave selec] inpul for synchronous serial porl o anatod lput.

Legend: TTL = TTL Inpe, ST = Schmifl Trgger Inpul

TABLE3.2:  SUMMARYOF REGISTERS ASSOCIATED WITH PORTA

. . o ) 3 Value on: | Valua on all

Address | Mame | Bit7°| Bit6 | Bit5 . Bitd | Bit3 | B2 | Bif1 Bit0 POH, " ofher
) BOR RESETS
05 |PORTA - RAS | RAd | RA3 | RAZ | RA1 | RAD [--0x.0o0n] --ou nese
Bsh  |TRISA ; PQORTA Dala Dheclion Regisler =11 111 s-11 mn
SFh - [ADCONT B Z[PCFG3[ PCFGZ [ PCFG1| POFGE | --o- a800| --o- ouge

Legend: x= urﬁmown.'u =unchanged, - = uh_mplémenled focations read as '’

Shaded ceils are nol ised by FORTA
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TABLE33: ‘PORTB FUNCTIONS
Name: | B Biiffer Function
RBOANT bHO TTSTH. | Inpatoulput pin or extematinterrupt inptt, Intémal sofware
‘programmabla weak puliup,
RB1 bi1 TTL. Inpulfoultput pin. Internal soRware programmabie weak pull-up.
RB2 bi2- TTL Inputfotitput ptn. Intemal sofwate prograimmable weak pull-ip,
rREVPGMIEA | bita TIL Input/otiiput pin of programining piA ln LVP mode. Intemal seftware
ptogrammable weak puliip.
RB4 bild TTL. Inpulioitput pin {wilh inlemipl-on-change). Inleinal software programmable
wieak pull-up.
RB5 bil5 TTL. Input/otitput pin (Mth inlefruplm-mange) Inlemat software progranmable
ek pull-up.
RB&PGC BitG:; : TTL-‘SJ?ﬁ Inputiotriput pin {with Inlerrupt-on-change) or In-Clrcyil Debugger pin.
) T Intemal Software programmabie weak pul-up. Serial programming cock.
RE7T/PGD bit7 “TTUSTE. [ (npuliouipul pin (with interrupt-on-changé) or In-Circull Debugger pin,
Intermal sofwara programmabde weak pull-up. Senal programming data.

Legend; TTL = TTLInput, ST = SchmMl Triggar input
Hote 1: This buiferisa Schmiti Trigger inpul when configured as the external inlerrupt.
2 This bulteris a Schmil Tigges Inpul when used In Serfal Programming mode.
3: Low Vettage ICSP. Programming (LVP) Is enabled by defaulf, which disables the RE3 /O funetion, VP
musi be disabled lo enabh RB3 3 an IO pin and akow maximum compalibility Lo the olhér 26-pin and
40-pin rikirange devices:

TABLE 34:

SUMMARY OF RECISTERS ASSOCIATED WITH PORTB

Address

Name

BHT

/ Value on | Value on
Bit6 [-Bit5 | Bit4 [BH3|Bit2 | Bit1|Bito| POR, | allother
BOR | RESETS

0N, 1060

PORTB

RB7

RBE | RB5 | RBA | RB3 | RB2 | RB1 | RBD | zxx S | NUUU Buay

86h, 186h | TRISB

PORTH Dala Diretion Regisier [ERTIRERETY EITTINESTY

B1h, 181h

OPTION_REG

REPU [ INTEDG [TOCS:[TOSE [FSA| P2 PSL[ R8O nnzjun un

Legend: x = unknown, u = unchanged. Shaded cei3 are nod used by PORTB.




PIC16F87X

TABLE3.5:  PORTC FUNGTIONS:

Name 8it? |- Buifer Type Funclion

RCHTIOSOMICK [ biid ST- | Inpwtioutpul podd pin or Yimert oscillaler sulput/Timer dock Inpid,
RCATIOSHCEPZ | B 87 Inputfoulpul port pin of Timer1 osetator iaput of Caphure2 inpat/
Compare2 outputPWM2 oilput.
RCZCCPA bil2 8y Input/Gutpu. port pin or Caplured inpul/Compare oulpil/
PWMt output
RCYSCK/SCL bH3 8T RC3 can also ba the synchronous serial cock for both SP}
and °Cmiodes: ' .
RC4ISDUSDA LA ST JRC4 can also ba the SPI Data In {(SPI mode) of dala YO (14 mode).
RC&SDO biis 8T Input/ouipin port pin or Synchrondiss Seral Port data output
RCBTACK bite 8T Input/oulpi post pin of USART. Asynchionous Transmit of
Syndhitonous Clock.
RCTRX/DT bit? ST Input/sulput porl pin or USART Asynchionous Receive or
Synchronous Dala.

Legend: ST = Schmill Trigger input

TABLE 3.6:  SUMMARY OF REGISTERS ASSOCIATED WifH PORTC .

A I : . Value on; | Valueon all
Address{ Name | Bit7 | BHG: | Bit5 { Bit4 | BIt) | Bif2 § Bit1 | BHO POR, _olher
BOR - RESETS

07h PORTCY RCT | RCH RC5 1 RCA | RC3 | RCZ2 § RCA | -RCO { sooxx o008 | vwuu wuuw

87h: TRISC {PORTGC Data Direction Regisler IFIVIRETES IFTET IR LT

Légenu: % = unknown, u = unchanged
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34 PORTD and TRISD Reglsters FIGURE 3.7: PORTD BLOCK DIAGRAM
PORTD and TRISD.are nol implemented on the i !N 'O PORT MO-DI_EJ —
PIC16F 873 of PICT6FRT6.. Daus Dot Laich 1 pint)
"PORTD fs &n 8-bil port ith Sehinit Trigger npit bal- Ba_, fo o {>—1fX]
ers. Each pin I individualy conﬁgureable as aninpul of “;

'Dl.rlp[l‘[ i e

PORTD can be’ conngured a$ an 8-bit Wile mitropro- " TRIS Lakch

‘cassor por (paralte] slive porl) by seliing conlsol bit L v o

PSPIMODE (T RISE<4>) Inthis mode, the input bUlTers wh

:a;a TIL TRIS “K_\_

e Y

Buffar
RO i ]
TRiS
Q

_ e
RD Port D_b —!

Hole 1: KO pins have protacion Goden fa Voo and Ves.

TABLE 3.7:  PORTD FUNCTIONS,

1ED TRISE |.IBF; | OBF.|180V] PSEMODE |

Hame | Bitk Bufer Type Funciton
ROOPSPO | bl sTTLY nputiculput por pin of paraliel slave porl bitd.
RO YPSP1 bilt sy Input/output pord pin or paraBel slave port bil1.
RD2/PSP2 bit2 sTTTLY Inputioutput porl pin o paraliel slave port B2,
ROIPSPI. | bd3 staTuy Inputioulput porl pin or paraliel slave port bits.
RD4/PSP4 bitd st Inputiouriput por pin or paraliel slave port bild.
ROSPSF5 b5 staniy Inputioulpul porl oin or paraliet slave port bils.
ROGPSPE | bils st inputfoulpu! port pin os paraliel slave port it
RDT/PSPY Bil7 STATLY Inputleirtput porl pin of paratiel slave porl bil7.

Legend: ST = Schinill Trigger tnpul, TTL = TTL input )
Neote .4 Inputbutlers are Schmitl Triggers when In YO mode and TTL bulfers when ks Patallel Slave Porl mode,

TABLE 3-8:  SUMMARY OF REGISTERS ASSOCIATED WITH PORTD

7 Value on: | Value on
Address| Name | Bil7 | Bité | Bit5 B4 Bif3 | BiL2 | Bii1 | Bito POR, all other
BOR RESETS

08h PORTD | RD7. | RD6 | RD5 RD4 RD3 | RD2 RD1 RN | oot xotxx | duue unug

a8h TRISOD | PORTD Data Direction Register 1111 1111 | 1210 1113
. Geug -111 | 6600 -111

Lagend: x = unknown, u = unchanged, - = unimplemznied, tead 35 '0. Shaded cs s are ot Use0 by PORTD.

S 2001 hicrochip Technology Inc. DS530292C-page 35
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'PIC‘IGFBTJ of PIC16F876.
.PORTE has Thtee pins (REOJRDIANS RE1M'R!AN5

a8 lnpifls or oulpis. These ping have Sehmitl Trigger

tols the parale[slave port operation.
PORTE plns are multiplexed with analog lnputs When

PIC16F87X

3.8 'PORTE and TRISE Register FIGURE 3.8 PORTE BLOCK DIAGRAM

PORTE aiid TRISE. sie niot kripiémenisd on in {IN o PORT MODE)

Dis Luich ¥ piattl
pa

K%

and REZICSMN?) which are Ingividually oonﬁgureable.

25 |5

lnpm butieis.

The PORTE pins become the L0 contml inputs for the
mictoprocessor porl when bit PEPMODE (TRISE<4>}is
seL {n {his mide, lhe user must-make cerlain thal the
TR!SEQU:- bilg e sél, and that the ping afe conbgured
SRl oplts, Also ensire that ADCON1 s confgured
forcigdaluo Inihismode the Inpulhuﬂers sfe TTL

Reglster 3-4 Shios the TRISE legisler wehich alsa con-

]

RIS

Y

Buler

e

selected for-analog Inpul, thess pins wil read as '0's. . .
TRISE conlrols the direction of the RE pins, even when EN
they are helng vsed as analeg inpuls. The, user must
make sure o keep the pIng.configuted as Inputs wheri
uslng them as enaklog nputs. -

RD Port

Rote 1: VD ping hava profecton dotes b Veo and Via,

TABLE 39: -PORTE FUNCTIONS.

‘Mame Bit¥ | Buifer Type Funciion

L0 port pin of fead control Inpul In Paraliel Slave Porl mode or analog input

RD
REGRD/ANG { bi9 | ST/ETLO) |1 =dle _
4= Read operabon. Conlenls of PORTD register are oulpul to PORTD
YO ping (i chip seleclod)

YO porl pin o wnile conlro) input in Paraliel Slave Port made of analeg input:

: . |WR

REIAVRIANG] bit | StaTUR |1 =1as

0= Wrile opedation. Value of PORTD VO pins is latched Into PORTD
register (if chip selected)

VO port pin or chip select conlrol lnpid In Parallef Stave Port mode of analog input
cs

1 = Device & nol selecled

¢ = Device Is selected

REZCS/ANT | wi2 | sTamit!

Legend: ST = Schmitt Triggerinput, TTL = TTL input
Hole 4 [npul buffers are Schinitt Triggers when In VO mode and TTL bufieis when in Paraltel Slave Porl mode,

TABLE 3-10: - SUMMARY OF REGISTERS ASSOCIATED WITH PORTE

: Value on: Value on
Address | Name | Bil? | Bité | BifS Bit 4 Bil3 | B2 | Riti Bitd . all other
; POR, BOR
RESETS
0% PORTE REZ RE1 RED | .-oo —xxx| -~-~ -uun

§%h TRISE o PORTE Data Direction Bits | onoo -111 | sooa -111
9Fh ADGON1 [AX : PCFBA | PCFGZ | PCFGI [ PCFGO| -6~ ooeo| --9- 05w
Lepend: X = unknown, u= unchanged . =unln1plemenled read as 0", Shaded colis are not used by FORTE.

“
DSH252C-page 36 @ 2601 Microchip Technology Inc.
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101 USART Baud Rate Generator.
{BRG)"
The' BRG supporis’ tiolh the: Asynchronous ang Syn-
chronpts’ modés of Ihe USART. 1L I8 & dedicaled &-bil
baud iate generalor; The SPBRG regisier conlrolé the
peftid of & fred running 8-bit tmer. In Asynchtonouy
mode, bit BRGH (TXSTA=2>) also tontiols fhe baud
rale. in Synchmnous mod bit BRGH Is ignored,
Table 10-1 shows the formula Tor computalhn of the
baild faté Tor differen{ USART modes which only apply
In Masler mode {internal cock). -
Given 1he deslred baud tale and Fosc, the nearest
integer value for the SPBRG reglster can be calculated
sing ihe Torniula i Tablo 10-1. From this, the error in
‘baud rate an be délemmingd.

TABLE10-1: BAUDRATE FORMULA

i may be advanlageous to use lhe high baud iate
(BRGH = 1), evén for slower baud clocks. This is
because the Foscf(iﬁ(:(+ 1)} equalion can reduce the

baud raté emof In'some cases.

Jwriting a new valie 1o the SPBRG register causes lhe
-BRG fimer 16 be resel (of deared). This ensures the
BRG does not wait for a_ limer overflow before oulput-

tlng the new baud rale..

10.1.1  SAMPLING

The data on the RCT/RX/DT pinfs sampled threg limes
by a majority delect circuit 1o delemnlne if a high ora
lowlevel Is prosent at lha X pin.

SYNC BRGH =0 (Low Speed) BRGH = 1 (High Speed)
[* {Asynchionous) Baud Rate = Fosc/{B4D(+ 1)) Hayd Rals = Fosc/(1606+1))
3 {Synchinous) Baud Rale = Foscii4(X+1) NA

‘X = valya in SPBRQ {0 lo 255)

TABLE 10-2: REGISTERS ASSOCIATED WITH BAUD RATE GENERATOR

Valuz on: Value on

Address Hame Bit 4 Bitd POR, all other
BOR RESETS
8&h TASTA CTRMT: | "TX5D:| oopo -016| ovoe -0io
16h RCSTA E] -|:OERA:|-RX90D | booo ooox| vooo ooox
9%h SPBRG- |Bmd Rahssmalur Reglslef ooty aobe | apoa gomo

Legend. x = unknowm, - = unimplemented, read as IF. Shaded cels are not used by the BRG
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Freescale Semiconductor ~ MPXSTOD
Data Shesl: Technical Dala Rev 10,10/2012.

: QRODERING INFORMATION

- Cage ¥ of Porls | Pressute Type Devics
DeveeWome | Wo. [ fions | Single | Duol | Geuge | Different [ Absoiol { Nama
Unibody Packege (MPXGTOD Senea)

MPXSTO0A 887 . . MPX5700A
MFYSTO0AP 578 . . MPX5T00AP
WPE5700AS BG7E v . MPX5700A
MPX5T00ASK 367F . . MPXS700A-
MPX5T00D 567 v . MPX57000
MPXST000P 867C . ' JAPXS700DP
[WEXETO0GE £678 . . MPXS700GP
WMPX5700GP1 3678 . . MPX5700GP
MPX570065 BSTE » . MPEXST0D

MPXEI00ATD MPXETOAPIGRIGP MPXSI000P TAPABICOAGGS MPRSTOOASXK
CASE 25708 CASEE67B-04 CASE 857005 CASE B67E-01 CASE 867F03

-,

¥ freescale

€ 2007-2009. 2012 Freescale Semiconductor, Inc. Al fights reserved,
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Operating Characerl_stics

Table 1, Operaling Characleristics (Vs 5.0 VdG, Ty = 25°C unless otherwiss roted, P1 > P2, Dacolipiing circal shovm in
tequreil 1o meet alatincal speuﬁca ).

Chiastteniatic. Symbol:| Min | Typ | Wax | unit

Pressure Rangel"! Gauge, Differenfal NPXS700D]  Pgs! 0 - 700 kPa
: " hbsohute: MPYSTOOA 15 - 700
Supply Vehage®! Vg 475 50 | 525 Ve
Supply Cumend g — 74 10 made
Zeip Pressuce Offsal Gaugs; Differesiial (D10 85°C) Vg 0,068 02 0313 Ve
: Absokslg (01 85°C) 0.184 = o408 |

Ful Scabe Output ™! (DI Veig | 4587 41 4813 [ vde
Fild Scale Span'™ {0%35C)| Vg — 45 — Vit
Acguracy™ ey — = = | 25 | W
Sensithvity vip [ — 64 — | mvxPa
Response Time!™ g F 10 - ms
Outpat Source Comrenl al Fusl Scae Output g, — [X] — mAde
Wam-Up Timel — - 20 - ms

1.0 kPa (kioPascal) equals 0.145 psl,

Deice I3 1atiomelric wilhin this spacified excifation ranga.

Offsel (Vg)rsdehed a3 the oulput voltage ai the mininum rated pressura.

Full Seake Outptl (Ve o) bs defined ay the oufpid voflage al the maximum of full raled pressore.

Full Scade Span (Ve gg) b definkd as ihe algebralc difference bahveen the otdpit vollage al full Tated prossirs and the butpol voltage alihe
mindium raled pressure.

Atctracy (emor budgel) conslsts of the following:

Lineaity; Oulpul devizhion from a stralghi Ene refalionship vith pressure over lhe speciied pressure range,

Temperatua Hyslerasls: Ch.rlpu!dwiahon 3 any lempetahne within e operating temperature rang, adlet tha lemperature s cycied lo and
fiom the micimum or madmum eperabig lemperalure polnis, with 2eto differential pressure applied,

Piessute Hysteresis! Oulpul devialion al any pressira wilfén the specified range, when this pressisre is cycied Lo and from the mirimanm or
madknum ialed pressure, al 29°C.

TeSpan: Quipul deviabon over iha lermperaturo range of 0° 1o 35°C, relative lo 25°C.

TeOftset Duiput deviation with minkmuin rafed pressura applied, over he lemperature range of 0° to 85°C; relalive 10 25°C.

Variation from Homénal: The variation from nominal values, for OBset of Full Scale Span, as a percenl of Vegg, al 25°C.

E Raponseﬁmelsdeﬁnedaslhehmlorﬂ'elmelmnlair.hangeinlheol.llputogon'omm%iomolﬂsmalvmm’ensubjededloa

specibed slep thange in pressuie.
Warm-up Tims s defined as Lha Lime required fof the device 1o meet the specified output vollage al’lef the pressina hag been stabized.
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Maxlmum Ratings
- Table 2. Mokimum Ratingst®

Paramelrics, Symbol Value Unit
Marimim Pressurel® (P2 £ 1 Almosphers) Paix 2800 kPa
Siarags Temperature Tiy 45164425 W0
Operalng Temperatiie Ti A fo+125 c

_ 1. Wadimum Rangs apply o Case 867 onily. Extended exposurs at e specifiéd Emdis may cause pemanent damage pf degradation to the
o ; 4

2. This sensor is designed lor appiications where P IS ahways prealer thari, of equal to P2, P2 madmom by 500 kPa,

Figure 1 shows a block diagram of the Intermnal ciculliy inlegraled onf a pressure sensor chip.

¥
F— e e = — g
| l |
‘ , TP Ganstagerz | !
| Sensimg - Gompensaton Ground Vi
i “Bemenl and Retsrence |
| Gnsgest [~| sciody | |
off - A A NP e a

2 Pia 45, and 6 wre poconnedts
GHD

Figure 1. Fully integrated Pressure Sensor Schemalic

On-chlp Temperature Compensation and Calibration

Figure 3. jiluslrates hoth the DifferentialGauge and the
Absolute Sensing Chip In e basic chitp camier (Case 867);
A Nuorasiicons gel islalas the die suiface and wire bonds
from Ihe environmenl, while allowing the pressure signal to
be trangmitted o the sensor diaphtagm. (Foruse of lhe
MPX5700D In a high-pressure cyciic applicaticn, consull the
factory.)

The MPX5700 serias pressure sensor operating
characleristics, and Inlemat refiability and quaiificabion lesis
are based on use of dry alr as the pressure media, Media,
other than dry alr, may have adverse effecls on sensor

performance and long-leim reBabiity. Conlact Whe factory for
informalion regarding media compatibiiy In your application.

Figuie 2. shows the sensor culpul signal relative to
pressure inpul Typleal, minkmum, and maximum oufpul
curves are shovn lof operation over a lemperatare range of
07 lo 85°C uskng the decouplog circuit shown In . The oviput
will salurate oulside of the spacified prassute range.

showrs lhe recommended decoupling circuit for Inlerfacing
the oulput of the [nlegraled senser 1o the A inpulofa
micrepracessor of miccocontrolier, Proper decoupling of the
power supply Is recommended.
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. | T T
45| Fransfer Funchon

40V =50V

Yot = V5 {D.0012855P40.04) £ Ertey
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35| Tentptrahme = 0l 86°C:
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Cutput (v;
E
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Figure 2. Qutput vs. Pressure Differenlial

Siginkess Stead
Ketal Cover

DIFFERENTIALIGAUGE ELEMENT

Lead Frame .
EpovyCase
ABSOLUTE ELEMENT

Figuse 3. Cross-Seclional Diagrams (noi to scale)
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Figum 4; Recommended Power Suppty Decoupling and oumul Flltering
{For-adaitiona! output filkering, please réfer 1o Application Note AN1G45)

MPX5700

4

Sens'ors'{'
Freescale Semiconductor, Ine.

PRESSURE {PIUVACHUM (P2} SIDE IDENTIFICATION TABLE

Fregscale designales the o sidas of the pressture sensor
a5 the Pressure (P3) 3108 20d he Vacuum (P2) skde, The
Pressura (P1) side i the side conlalning Auoioslicone gel

pesstte sensof ks dedigned lo operale will posiive
ditferentia) pressure applied, P1 > F2.
The Presswe {P1) slde may be ldenllﬁad by using the

whtich protects ihe die rom harsh media. Thé Freescale MPX- [oBoving lable.
Part Rumber Case Type :";:m’r
MPXSTOOAD 67 Slalnsess Sieal Cap
MPXSFO4DP 857C Side with Pari Marking
MPXSTOOGP/AR %78 Side with Pord Aiached
MPXSTOOGSIAS 8578 Side with Port Atazhed
MPXSTHOASX E5TF Side vith Port Atached

PACKAGE DIMENSIONS

CASE 867.08
ISSUEN
BASIC ELEMENT
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